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:^jV| l^la £ jj£j wJjL?J 



>J cJJ'^JI 3 5r^ tW j ^3>k 4+*\ J-J ”1 

Jl 2^ ^xull JV j ok ^_y a o jia3 s-Lix-Aa ^ 
s-.u«*^ 41 ]a 3 | =pH 4a* jJ jA (J ^k^aj A 11.bo A3j 0 ^..lc. 

:JjlLcJi w_Li£jill 

441k* pH kiA > jj JI 2 I j JJk^ JLmSmiIj a_lLcjJI 

juakl JV j jTjjkj A3 k* w_jLuOk 3 o ja ^3 J 
* J }- y a\\ ^A\ .21 y . ^ ^aII l \\~k*W ^ '\ 

*^JlHil J 3 -I 2 JI 4aLixJl $aa jjtlj d^kjjl ^ 


ns 

07 

06 

pr 

04.6 

04 

03 

02 

01 

pH 

+9.75 

+7.7 

+5 


00 

-3.75 

-7.5 

‘*’9.5 

-10 

43 \.*+a 


. i v •>. ^a]| wj-cajiil v * k ■- •>-v c 1 1 I — 

. JJk*J1pH Cjlswjj aN ±1 ,^jIjj$£J1 JI^aSI ^hsllJI JV j ulTjk 4ako Jj jJlI] ^ ki * ^ji — I 

.^ikll Jk -2 

•kkaJ&J' 4j*_uJall kjj 8 =pH jA J^kkl J 1 =pH jA J ^-i jaiJ j JiLo ~3 

1 - * -" J Vaj ill AjJtill kkJI 

. ^Axnll JV j ipH <*u3 ^-A k “4 

y.^A c, J tpH II 4ka^o JJk* L$_> AjjLu^.1 U-UjU ^JJ ^xull JV j ok 2>* k >A . s, ft uAvi “II 

o J W* J* -->^^11 . J^k*]! v jusljlJI JV j 4a* J- 4^-ak Aii 4kiJ ^uij v-J^ijl 

S^J-> ^W» 

;% \*11 Jkj IaU “1 
. itv'iaII Jk -2 



J jk *11 ^ajJI JV J jkA ^ “3 

YbiU J 4 S Jjkla JV j 4ji A>l jl: ^JlII 

Jk^oil LijJ’^S ^Jjj JjIjjAII <kjA ^jl ~4 

•5 ^J 4.5 Ja pH Jjk ja 

.kiilj - 
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A % Cu ^lilill 


2Aiuj]| 


. i yijii ^uyi -l 

Vhj^uI j j jjt XaicJj AujL.oAII ‘A n^Jb Lo “2 

LTj ajjUaIII XliJl 5jU-<aJ ^ i>S»ii rMuVu^l ^jj] j ARN —' l 3 Qpl20 j^ j 5 - ”3 

XT | XjUaIII XlaJl VIH &J 3-1 3 S l]Aiw *■ , . fl > o ”4 

2ill ^Jc* _^g.IrTi ,jl X)l jJj^j AjjUjeill L2xiJl (Jilo ' \)»2 I o w Jjr^ 

. ^^jJal _j& VI J- 4X-oj/ I 4-1^ Jp*j| 

UD^aJI jjiaJ 3 AjiiJ^ii ^ 

. n-rJ ^-jLi VIH —II 


jfcAjU 
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? 7 t 


iUUl } -<£»1>J^a. 


xa 


JjVjB o>^.4> j.^.> ? 3 4 2 1 1 A^il^o ^ y,K*.M ^A c. 


ji ji^i inI^j^jwu jl^Ij jui 



V jl^-aJl IjlA A-Ll*J AjyubjVl ^>*^3 ^ ^ ^ — 1 

V^JI^Ij^ll l^iiJLJ ^jA\ LjLa ^ 1 x-a 1 I La “2 

. sr i*jll 1 $ LaltLi ^ klj^. i%.xL\H aJA w£i j -3 

Y^ -*. !n*A\ ^ J* 0 *^ A* Lo -4 

.y^jL ^.1 J)£jxJI Jjx *Lt.Ixji ^-A La ~5 

Yjjliy IjLa Y 4jI.1s ^ JIjH j> *m\W J^.^aJI jA La A!)! j *— : — =w “6 

si^L&^l i**«*jll 

^-i L^kjj-lj jiajxL lj ^ -ill ^?klll j!La Ajjjjj^j j Aj_A J 4<j^Su^ A* :,;.in AX- ^jLa AjAc 3 ^jL-U^I JjLjj 

_J| 4 |<i, 4 ij ^jaJI J JjoJI Jj.h n" ^jjjl l$-UJ __ya -» n ■ >v.A nJjLij jjl ]ij.^l~ili ^JJ <1 . J->g 11 j! ^ > \1 

Iw-ijIajJI AAc. ^ jjij Jajj^JI ojfc jjju -iJ-laJ: 3 Ja j jJj jj3 4-J'jJ > /.UnT: j 'jin 
(1 Ai^jB) :^l >JI Jj^JI ^ A^jaull Jbjj-ill : 14jjaaJ) * 


■L-^l PH 


AiUxail jIjaJI 

uAj^' JVj <•*-* 

^J J 

jili 4 .ll *U2l J-a 3 

0-1 

,» 0 37 


7= I'H Jii*-. 


3=PH 


tj u n nB j-» %0.5 


jiMUiJl ^ %().5 










































1mj4Vi 


>ji 


-nj.—aa. AjS y> UaIc, U^aj w-uSi A jjj LtH dlsjbua J 2 J M i lI I wJljU-A^ 4j(A ^ 

, J^Ll aU^J 4 js jjjj j 1 flj n.i I j J^-a j CjUaj^j 


*UH > tT| $ U1 l 


Loi t^^-sL^a J^) Lij&l I J L<dc- J£J 4*i^lJl £j2u]l — 1 

. ^ A i AjJmj \nnN ^Ac* I 

?3 j 3 jjil' wjj£ -2 

Ja_=t £-Ji 1 ^J^ii Jja — 3”^ T J. j JJJLiU JjJjIaa -a^jjl Jc-Uj " 

~ ^ % 1 — 1 ^i 1 — 2^^11 ^>! j£jl 

(2^^J J'^ay* 

Vlg Vr^-r ^_2l Aj3LkJa V v 1 4^o^JbtJl La 4ij Jl -^jIIlJ J.IUl?hj /p — J 


2^Lj^) 


o.* 1 % H jii\jiij> j 

C7 >^ -LUj jl 2_£ j 2 _i ^j,j . i.:..ll pj^jl J^lii v 

JV j 2>* 1 

%0.5 '* 

: a s jl j^JI jj ^jSl ^ 3 “ P11 “ 

i^ j 37 “^-j- *1 i 

«^°I5 -2 wj^jSh 

• ^° 1 00 Sjl^pJl j j 1 3 fc-jjaiVI 

:-^LUa]| viil j w \a 1I «* ^ *>i ja 
4.1.ha rt ^jLjjSlui ^ j'lAJ J] j'jj*^jl fjjii ■ ■%’' • >>■'' 

-jilt Jj.>x^V 1 -Ci-iS —J_j—iLsJu pwC. Jj-JI wjj^Jill 4Ja—il jjl*j i * j_jj£Ji . j^£_jlc 

.4^>si yu. 

,43jjj jll -^Jui LjlUji] j—i jilt 
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«0>^ v**^ 1 - 

: (2) . (1) OjSijjli ^ ui j^VLj ^lijVL l*JJ jLi-JI GULJ a_.L1£- 1 -I 

• AJjaLaI cjlA t ! 1 AiLi 

• Sj^ 4 j jL^aC. o ^-2 — 4 tAjuaj^lj jJjl a£j- 1“ 3 tSl “2 i ^-1 ^A cbic. — 1 

k^s AjuytfLoji o-Lo ~7 tjAjjS jV.a11 c l .2*Jl *”6 j^jAjy \\ a \] c-L 2*J 1~5 *2Aiij^ll 

-8 

jju^S jIua ADN““ 10 — 9 

^ jAj o£ :^u A :x.-ixJi J-Lcj —2 

: gfcill J^u - MI 

9) 3 jjLusaS AjJlq j 32-0 ^ Sj;Lc^JI ^-JJ^la v ja jS-aII ^ILiA J -caj^ Jl * 

.3 JjATvH j- 3-^ 3 *((*M 

3) aL^ ia Aajjoj 3j3fi s—i^Ja v. ft m «.Ja wlvl^.'uJ -A^ >L >A^GI jn„ n 

.3 j~A.il 4 JLI 2 A&S j£Aj j 

:^LuJl ,j^ A nma ujLa£ JfcAjruJ j -budw^jll ^ 3 jxAJl AH£ SjLjJ ^jjj 3 j jajaJI -2 

.(ATP)Ailkll c.II^aa^q ^ jli, iaLiu y& ^ 3j2AiJI jjISj sjr ic 3 jja^JI aJjS 3jUj * 

. ^ATP)A3blall Ailc iaLij jSjuJ' ^ja 3 *1>Lia£ 5 * 

3 j^aJI AjaSL 3jLj j ^lalljj U2LaJI ^plfi v ^i s JajcLA A1 P —B CjIaaSs ’21 

• ^* - j!i 

: a^oj^UI vIAjLuII “1 

Jjjjjjyi ~6 fc^l*vl ^ J^jjj^j -5 -^f*J_y ^*»^ “4 **La 11 o jlS v... JaS “3 4 c1-a1] 4/■%a wi iaS “2 4 Aifl jAj . Ic - — I 

. ~8 J 3 >J^ “7 w S 5^ - ' 1 - 

. j J^2£j J J^lua LoA AAjJI o 2^1 ^ jlioJl -2 
AjIaC. 1 41\< J 4 \«v \y\l l jl juill Aj—12 j y L % ' * ^ Aj j '^ M l ft >ll*i^,11 ^-uJLi l^jl ^-A A alA ^^ajl .} 

. ^il ... jt jaII ^ j J jl 
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: c LiwJU jll jual “ 5 

Jji^rm ■ >1 ^11 ^1-i J^W J jAwaJ 

JLilj^llI j CjIaII ^j_LJ jj^aoJl A 4oc. jj CjUjdJJJ jg*^ £ i- ^ i .tJ I .J U*s j ' JL ~ 

* A-iC1Jui 4iJa ji v Luixll ^-xi^c 

■ v L* j J v_jLxaiL-jl Jjjil ^ 

JjLUiiV * ■ .: h AJ j j,t ..^11 O-lLall 

.eLiAll wjUailuJ J=)j 3 ^^ 'a iw iJ J 

.(GABA) ^ A I; >« .r? Jc- Aj^i llLaR 

-la-1 J; jiwtjlII ,J J4I _aA ^li ^ 

i^^;.*i* ^jj) u-ga.ll Jj J^uJI - ^A * 3* (GABA) —I J 5- 

LdU AjIv^V' y& jJ>£ ja^ (3) J** (^) 1 I j£\ CjI jj*jll-gr 

. a.L .^> *JI . ci 


<*ifc 0 

I II 

n - tH - t «— ri — CM . 

H © ^ i„ t 


i 

CH, t- o 

s li it 

M (y - d - M — f" - f 

* ® A ® 


: AjA* li^ ^ l A jTiri^Jl 

, AaIiaV I ^ 1 l AAj j^&JI 0 -I4J Aj-lL^Al ^-A —^ A- ~~ l ”"" I 

— | ~1 C ; n f j-vll Ajal _ja 11 A^ 1 : i*ftH A a r V - oi l ”2 

: J>) J j" ~3 

■ ' i* jitt J £. yjl J 2.i*]l >■’' MTk "OiaVl jJ^oLa^S'l Jj-AuU * 
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JjABk N 


. ^^-ill AjCI ^)i]l <*Vnll * 

JaSlaII U K^ ; i 3?^ *S4 ^-*3^ 3r*^° J W-*^ *i AJ J 2-LLa*. sjf 1 J^>f^ A^j2d j * 

. v jii £a '-$JC'Ujj J Jl*-ill £2 ^a 11 
I^jjjj^lll ^liLu-a] jj^j AjljUa^H Ajinlall j jLa]l ”4 

. I s ^>-a^L!A ^5j>j j^iA’i ) ADN <^A AujUajSJI AjijjiaJI j >J1:u^ill : yfc ^sull 

. ARNm J\ ADN ^L*nJ :^-a <±lA\ 3>1^1 -MI 

.^L*u JV 1 gL^jI ——^ i r-Ajlgi “^_i i ^ \~LiuJ)j\ AjIuj —I Jjaj 

^ic. ^-JJ Jh^J ^ull Ajj jaII ^Jljj £-* (^)- >S' ^2c- AjSaaII wJuLull £-Ja J * “2 

^jjj^uajjU P aULJ] A aua^II A ji^A^j 1 ^ua' 1 



:S jiall ojiA Ajm- jj.1a]I aJVI ^^TL?k.j IajA AAJJ ^il g2a JjA ^!lll JjLo^IxaI' “ ~ 3 

ARNm aIaL- J^ > J& J^i (1 UaUI)ADN aL-UI ji _^>2 J 

i (ADN aL«U» ) ajj^aII J^ARNm aJL^La Jjia ^ ^iAjJ^j —ic* ( I a L2 * 

<J*22u* J^C c5 ic. LiA Ajj^aII oS —=»2 Aij^li JlIaa ^A -aC- ol ^iil ^l£>C 

. sljl Ajj ^jlfLull 

.ARNm ^j ^ Jjjijl' aJI3I jjc £-asJI <s ^u ARNm aL^Is J^2iL-j • 

.ARNm Au^^llujj J>^r aJIjJI ^imfliU ^-aj-j ^.l^ll o2a sjo^i ^1a • 

• Si J^a Aj_j «a 1I dl wjLiAjlLzw JLic j t ^±~t Laa * y . Tun 




















































: ATP _J Jt J &I AiUJI 2L«S -I-1 

jO. 5 Kj jj A I P aaLo]^, 2860 Kj Ia^is aIUaJI -^ijj jy^^lc, ajj^J ^J£JI jJ Laic. 

.1159 Kj ^ ATP J) viil^ aSUJ ai* ^ c 38ATP x 30.5Kj 1 159Kj 

2860-1159=1701 Kj : ^ jSUJ 

IclAjljjll aju£H—2 

,^ JAj joiaII ^ikl-lll cLjjJl ~4,^j;jj^Jull ^J±i jr I jill -3 ,jAj yijuall c.LLxJl ~ 2 ,^J^A “ 1 

.<-£jc* -6 ,A-LuLui^ I ojLojl ~5 

JLoaiijJj wLaj^l juxo, ^11 ^Jj^aJij AaIji-LaII ^ yL. ~v_j 

* GLU + ATP --—► GLU-6 -P+ADP 

♦ GLU-6 -P -► jj£>6 -P 

ATP ADP+Pi 

* jj£>6-P ► jjj£j9-l-6 -DP + ADP 

*L^S ^wiSA 

5 A J^ikjil J5L2JI jj * ^jyL& j^VI j ^LftA ^.1 C 3 ^Jj jji£jfi ~6 “P 

. ' ’A .ill ^jum2c .■ aJl^^gj <Ij! .j j^jlI! ^oj 121 .hAi&l 

.(PGAI.) «- P^L£-6-1 jy£> • 

jya'i...* ^_ill j_poj j H _11*- jlj j»j_ yjl eiLj j i ^l c. 3L-1 as ^jl-u _ N . - a j v 

:aJU1 aLU-J «_UiA JiLj NAD' * - v 

2 NAD* 2NADH.il 

2(PGAL) r 2(ADPG) 

: <** 


2Pi 


AaUa y} Anli<-j Ac. y*y* v- jii killj j A PC i k2b ^i »4 il c- 

2 ADP 2 ATP 


JLSi 


».-. * 


* 2(PGAL) 


1 


f> 


+> 2(ADPG) :ajHj 1I AbU-J Ja* ATP _ll ^u£>u 


j Aj:U^i y Ac. kiLjSj^iJI ^u a A J k APG —ll J j~^\’ > ' \!*>) «2li3 «J ^ *“ ■ 

:aJIj1I aLI^aII 3^3 ATP —II ^ ^® wa j 
*2(APG) ■» 2(CIl,COCpOII) +H 2 0 

AjLudl ai* /r'.Vi j 18 A I P : 3 A k [j AiLaxj (v_j) a 1 ^jaII 

• JW > 

. > ' w jj »12x2=24ATP C jA ^^'2all l^^j!lixk( i j-aj_^ Aii^ J Aj^liJI a 1 >,u ^V I l(— a1^■ 

.^Aj.A.nVl ajLiiil AaLaaJI aiA 
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il*Ul y A Tj » Ul l 



.aJ Aj-lili-ill Jsul 2ju A inu4; ^Jl Ijl i:ll lilftai ^J] ^.tvj Hd _M ^ 5 - ”*l~“ 1 

jJLoj «iihj l^ijjxj j .-jTi.iill IjA Alikl^ll A : ili4iV' <jiaLaa>VI £ w ua^LVuJ 

s.. . ;5 , jj Alzkl^il A.i 11 I jia'uia'.; 3 Ao-o ^ 0 lim aII Aak^V I ^juaLoa/jfl JlSjjj ^ «, :j.\a11 JUluI AILaa 

• i Jr 1 ^'-' -r 1 ^' 

. jjj^Vl a*A! :(^) Jo-oj 3 Jj '" ■•' $ 1 ' Ajlij : (wh) ~l -2 
JS aj>j] j ua . 7.58 3 6.02 w_yj Jill ^Jc 11 is 3 Ala —1 pHi—II iJjIa jj jl -xj :ajI^'I JjLJ 
Ala —!■ pHi 3 Ls^J pi li jjj L» j ■*-»*> n PH jl ^jic. Jjj IJb s ?.>»3 ^Jl u;‘.o 

■ si ^ 3 J' > llrill j-s '■ AaTu 1 lis 3 > ».il' ■ _ '.Uall 3 ^j -'■ -s.'.' Jj_J 3 p| I Jus jir. ,-|l 6.02 

=| :JPH _J j. J ^A\ J Ala _li J^i- -• 

&j Tn frit 

3 jJI Axlll ^ Aj 33^11 A*i]l Jx JlSiSyi 4 jij.5 *Kjm<3 5 j sAxjtJj slAjLJ' J—^ £■* »I jij l-i 3 LtoUJ JfL^J 


C H a - ^ H — o 

oUte. 
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.^ViUlL 

.AjkJJ SLa. ^ *-u J=J jx l tt£j]| jui -I 

ARNm J] ADN ^L^yi I^Uujjll ^k a^laSI s^Uafl — I 

- Jjm.j 1I ARNm : w - * J5U1I ARNt :£ i ADN _» -2 

8* ^1} 1 ^JA i-j ”3 

a jjjS ^vj ~4 (j ^A% ^3 -sU-b-o _ 2 4 ARNt—il ^-lusVl - ] 

— <s v jj>^j ~~ 7 ^ ARNm “6 ARM—1 £Si%j jii^j —5 *.ARN 1 

* AJeaJ j 

i ^- 114 'v 1 11 AjoUI 4i;. nil ”4 


1 



-x 

1 K — C M -C OOII 

I 1 


J 

1 %!1, --- —. 






iirr.Mi 1 ^' i I 1 <1^Jjjt ^ “5 

;Si jiii pljjl^i j si ^ill LjjLift;^ Ajc a^bUaJI &2& *G jlio — 6 
* -1^1 J ^lia j j 4 _diJl 343JI 3 y t inTii,iiyi <1^. ja — :Sl jjil JujIJj „1iD # 

£_!a3 l^l& sIjIjjja]! - ' 

p J ^Jgjl ^ 4 j A \\ si ^j ^KiiUn^l Alz* ja ^Jlj lol j^ll -lie. ** 

-1*J ARNlTl—11 ill-3 ^)4£- £-ia3 3 4jl-i £_lal ^ cJJzjjaJI - 

* r~ 1 i>i Ui hV 1 

4 jjaLoj^Vl Aj^^kj 3 jjjLJt ADN ^^41 ARNm_M “I _ I 1 


Jf-t >ai1 abut 


TTTACCCTTTAACAATTC ADN-l'k^ 

A A A U G G G A A A U U G U U A AG ARNm Ji 

Lys - Trp - Glu - He - Val - Lys SJUi« 


.-Uilj 5 II -’’ 'I J.i-'-li '. A-~L-^la.e.ll >Zj 1 Jjiillil sIa ( vui] “2 

"~' jjA^Ml j AIXN^J >>;^ _c j)....i.^. jit 4 j*5j XjJa ^oil ji C • jA j.* 1 . .-lull aAu jj\^ 'll - a-i 

. I 5 ,*3J ^ A ^ <*j'wZaJI 

stfo*an 

jl TC 4-aU-J ijila. AjiiJi ^-A J J Ai ^' .. ^ila. jJlaZ :ja^iwa]l _J yili iaLlill —\ 

.NK ys\S 
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:4_ii i i j-* 

Afl.jlc. / i ■ n ^ Aulijl I C A.JraJ ‘Sj&I: 

. AJjbj*-2l AJcbJ ^ ^LkJl jIa^JI JLiliB — jijbJ aH-^ ^ a 1 <pa [ C l2XiB jjiG 

f (^i a»LJ ijjlUSl AbiJ j* iAhjJi A_ikJi 

; AjjLJI ^j\ ^l&ll AoD AabJLiSl 1 -iA 

AjjUaI II V ^3 Ijj-lV J Aio 4 j ji* i J1 SAjJI ^Jc. ^ V AjjUJI jJjiiII ji 

ajj-u-mJI aAxJl JJf * I c b 2 L^Jl ^Jb ^ AbclLaS AjI v*u^l Alclill y^kJI J|pL 2 S F a^».; 

, 1 , ^ \l -\S V j AjALLi j*Jl i- 2 Aibl \ 3 J ^UaaJ P '_sJ W wi 1..^ 3 jii. Axj I Lj^laJl 7 


J^pu-ajl > jj£Jl A-i^aS Ai^L^aj bl — JVMiJ A**rbi3 A-kajbb 3V* 21 ^_lc . 

.Aj^LLII -UcUall Ajl >\miV i aJjl 3 ^bjli ^ Ajjl 


JjLtiJi ^3 ^jjSJI S A-plisj^MJI b^bij Jl^Ii | 

.Nk Am b^UJI SjxdJt UUil! 

oAaJl ^Lc aLUJI AjjUaIII bXaJl *-buC ^_k- 2 ^JJjVl j 

^aU=jJ 2 r^ fl^&UaJ *r ^i2dll Jib-ill wb: 


^_2l ^..a ;' : ibij^Sv 1 ^ S,^ jh ^ \ (f tllf 1 * A jjl.b j^3 * >ill J Al S jii£]l *■!!■;■» Ibj' 1 

T btlaJ A^Aiil CMHj tJ JC. 
lj jlc wSjaju AjjIaV AC Jj fih C Ml 1 5 A ... -J Alj^a Jl:lAAji«o -blfijV^ ^-c—^ 

AjclLail 3 ^ J 2 aj] lAA ^A^AS lV_lj)uB A_Ljkl jl ^i|T.| , I s) 


,(^J jVI SjUiV') ^2^]! aj!a2^^11 aMj^ *i& L 31 mmi I4J ^pJI Th ajjUaIH \£X*}\ j'b^b S_>iU^ U'~ 

^Jijla Jpfl ^aLJI sIiIaa^qJU A^»Lifc uj! /4 ujaA) a A J jdl [ ,| $ jjibu* A ^ . -i; jH 

b^Liil jjISj ^ bij^. \"1 j A^ibll S jbiV^ ^211 JjpiS ^IjJjV^ jji ^ jjl ^T i \S a ^-ilju'J^ 

. } cA-fibj ajjUa! b>Lv UjjUj ^ ^ 

(2 M H -_1^ wAbjJ>aw A-oAJLall Ai^il jj ^ ■j.l-ti a biL^il ^i ” 

1 £ *V- f. \ .Aiq' I j ^iSis JpS 4 1 Vt v i t ]l 1 j*j L Al l Aa 3 ^ 1^-4 ^-11 Iaa bo^j^b ^3 AjoLwJI Aj jua .b Jl 

r-JjJ' J'iJ j 











^ (aALja* vljUujaJl ^glc. ^ jia^ V aJ j yttrna.il J^AxcJl JjLJI jl ^JlC. Jjj |uj jlill All 3* ~ 

JpS yJl J*-=*. La 3^-2 JiiLdl {JjjhaaII ^-2 Ia jjj* ^ J jSjJl jxu-£ jjljV' ^ Lc.Luo 1 Lsjua AAl^l 

.Aj yA s a lUrij jlill Ia^J J^i -^ ll jj£ill 

gjjj£lil jx^oSjol sjl>> xa 11 ^Luo^S ; l ^ yi^j a! j3ft7k.AH ^aLJI ^JjLJI jl ^Jc. Jaj Ll*. ( 1^ jlill ^UL — 

.djLslxo Aj j jtt^aJl ^jjSUI yill ^o -jC-Lla I .\<kAA jS*Zl: jl AuC.11tTuJ ^JlilL 3 

I (.L^ali^oa ~AL-buo ^^£.IAa 1 I A^laII JS-AjA 3A 3 J-^aL^JI jC.UjJI j* .o.L.cir^J p^j — s_J 


~jLjaA ) ^C.Lia 1I '.tt* a 11 ^JS-Lj j A jJ lAllL ^jSaJI A-Aa £ liAl! JC.lijll 1 AA AjaAI “ t 

. A a» 1 ill SjAlia jj jia jC. A-Lo ^aialJI IaAxj f >jJ ^*-_J 3 jSLoJI ^ UAvu«uiH J jxLq JUojI ^jl 
. A j-nl% AlaL-j 3 Ajlj AjC. jj Ax. Luo I ^-A Aj jallll oJA ^-3 AiC. LLoil aLlzhL^V^ ^auaj ~A 
* (c) 3/^" AA 3* 3 ( «j 3 I ) jjjl 3jA.ll vl: 34 pAC jjjutt.: “ 1 ^ 

jx 1 5 JjA BCG_ 1 L Ali^ Jiili. j* Ij-^buS] J—J 1 A*Aa Aj 5 I 3 oALc - 3^.3! A3XJ (l^3-2-^Jl All 3-0 >AC. “ 


Aaj (l)jlill 1 *AjIj ^LlaIIIj AAi^. J^Lx jx 1 3 i^Sl ^L*JI AjJa AjlsI 3 3 aLc J 32k 3I Aj*j(<*-j) jl yp^ AA 3* >AC- “ 

• TAjjUaUI IxsLbJI ^A Ajfil jll SaLoII jl jjuJb *La 4 1 5 BCG — 1 L Ajji>k. 

(I) jlill J^ill A^a ^ | Aj j'wLclll L^liJl^ Ajttl 3II oJUall A3^.3 ^i) A33LJ |^|jl 3^-H vl: 3-0 ~ 

. Aj jiLk ^a !1 

• Aj 3!^ aIjIiu 3 Jjl j AjC. yi AC. ^Juo I ^A ^Jj^JI A-Jb AjC- LLoJI ji - 2 
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*4*11 $ a^^ui 


4. -3 - 2 ijUl ia^i Jjlij Jill -2 

4»* Oi ^ ^ ili 3 

,4” 3*^5^ jJljjSj^u-aII ^.^iljn^i jJI J^lj^yl 4 

I ^ W 'AiW J l^A'. j JJ-^ ” 11 
.Ifcjl;LS j ^Jc. (Jjj Lttrf t jMttluifl ^ a ^ 12 )L^ J.X* : s 

♦ jbjplS j i _j -£ aaljj ^_lc JjU ] Laji t ^j-ealllj Sjja^JI L/^Lk -llC, Ja^ji * 

■iSLUl -1^1 j l^lLLiil jjSyill *iy, _* sj^l * 
j^£- jl:IJ j (38AT PJ a^UII AiLLil JliilLt j bUl£ aL^4 ^k 4Lu^ 

.t£UJ 

-L2C ^j-aiUg £_ji (2 AT Pi'AJuB AiUall *L±j& ^JuIIj J iUJjA ^U yOLlI ud 

.l£UJ 

I^A, Ia^» V 1 4 jfrU 

lSTj^j 4_iLuiA Oljjiul ^jUj ^ W la jSm^J — 1 “1 

.. CiIa jJ 4JVdJ JUj$£11 J'^-all ij JajJI JV j 

iJJLa-llpH 


7 * 

JjlvK pH 


y * j’uJI -^^1 1 JJ^j -2 

)- 1 - 1 — jt - 1 —i- 1 - 1 ,. . v " vs . „ ' 

1j 2 3/' 4 5 6 7 * o' 

! • / Jj “' ph !' 0 >C Pft ‘^ J:j ' J! 

f iii./‘fl 4 -V lj; '^ 

:JJa^JI Jajl JVJ J£*j “3 

; 11 N1V-PROT-OOCH : I =pH ji * 

NHi-PKOT-OOC*: 8 =pH £ * 
.4.6: jaull JV jl pHi -4 
. J jU^.11 pH CjljJJU 4JV^J Jaiill JVj jbjj Jj JjI JJ*J Jo*J “l “II 

wJ f, .*-* .*•■»** (J^kJ l J ? j 6^.3 " , ^ ^ ^ >“■ i/^-^- 1 J-*» ii" .(jia-Wkll 44^ - 

'jj**;> ^ r *.3?” 

I^Jb J^LjU- JaJl JVj 4 -j3 ia.1 j5j ^jJI JJa-JI J JaoJ' JVj jW^ ^J j ^ “3 

.% 10 

,^ 1 ] allj lyu 5 ^JJ 4.5 j* pH jjUjj Jla—ll ^ Uj pJ {AL Ju jll j j^i -4 











































5 -4 24/25 - 3 .(jjj^yL^c) gp41 -2 ‘(9P 120 1 

.^...AxJy ^Uu-V' “6 *ARN 

.ARN 3 y* w v * x ° k • i-i^J j ^II •Lojt.iU A-ij> ** 2 

-uliJi ^ \U\u* j\ pj jj] j ARN —li j gpl 20 J£ jj- 3 

I LT | $-ixlll 

.(LT jL^LaJlj *w3JlJ 4C D^2u2L*ax y.^'i ^^jJI a 34>-sJl ^Ac. *“ > 4 , 3 I> • y^ 9PI —0 fl j^~ 

. ^4 jjjilL 11 <jjI sIjLo ^lxxjl Jaa. yb 3jr^ ARN_ 11 j ~ 

—Si j1I2 -i*j ss^3J^ ADN 3) ARN — II Jj>* 2 y*> ^S x. W ^U^oL^vi ^jji * 

.a,\IsII AON £-* ^xjjj 3 ^■^’u^il <ii^II ©l w>^i- ^5 ^-AON 
r LT j aj y> ixlli AjlikJI __* VIH ^ 3 j 4 * * j 3 - v —s—^ 5 4 
4C I )w!>'. ;.V.»ax ^ y.V: 3-' —2«_SJI ^j-lc. gp ] 20 Ajj j-ik J-JnSj >I-:;.':V v. J:\x.ll A£.lix]l w -aiaj j J 
^ja nji Loj j gp41 *sA£^S jIxJi a 2 j y*» a?..^ u-xli ^Jl ^pk.-i: $ (LT j _>LsJL; *w a^) 

4 *J \*H •»- I jjaJ^I ^Jj^.5.) ADN ^ Aj ^alSJl ARN —II J. 3 ^} 3 ^ ji\ 3 jJl\ 

AON -|l l-lA4A-iiajl AON q Ai.'x \+*a\\ A-4sJ si «j JSJj ^ 0 vfill AON —I* 1 ^-^-4 ^*r 


.(VI II) —il A : -k 2 ; ^LSLjU ^Jl L I 4 ^Lj jlLailt J-iC ^pa4SJ.I Jxx> ^ U :AJj 2 I A-il*-a V j A_L* j* 

-AJJX. -Lu* « 1 xj ^ l, | j — 1 ^Uij) I. 2 JJ : w wJjc3 $. 1 : *Li l ^-a V il 5 ^-3 jail * i 4^ j^a ^_3 ^ 

.(VIII) M J J#VLi k >/A3200 

3 ^-2x2k. 2 J ^ “ *j-«v A il . \ Sj I jJu-j 8 2j»-4 AuL^j^II o2a I 2iJJ *. ^C. JlaII j^jlJI aA^.j-0 

.w^L-SLaII JL: 3 A J Jjl ^J1 10 6 Jj A \-k. 4 XjiJ Jp ^jjLZk, 3 I I < >JL*-ij Jjl ^J! JjUjUuIII --^C- 



. ^ /<uIs. 200 ^ Jsi ^ Ia.hc j-aSLuj 121 L T| U^-SJI (VI II) —SI ^ 3 y> l^ j 

^jx A > Vi A 11 oJ-Jaxll ^2k.VI A£.l^j HjmjJ d j2li° ^Ij’Uu J^2a yb ^-C lIajI ^-xJl ^ .i u. - 


. , L^H 


28 



















































4-i*j} _>r^jj SjL^J -ll-ljj Jclijll <C. ^)jji Jji .^Liljjll 1 _J J 0 Ja^>U 1 

f f 

.OjjSjJ jljjJ s j4-L*i) vfl ^Jjjl Je-Ui Jjl ^djl AolLja')/! Aa jlxdli 

:4Aii^ll 7-juj ■dtAiisJ j.1 ■ - 

JLulLJ Jiic- Jc-iiCiil (jja— jSVI j ^ j juiSI ji]l aJU* *J£ Liill ^ 

.j^S^IjuSI ^Iftfl" 1 j ^jol?h jl .Vli.tiS jl J ^_JI l^A jji^L*_H 


^LsjJa JvAJ j Lig ''_>; Ai^l*-il J Iv VflC $ OLuJpVl jn^t >.^S. ^aiJj ^-Jc. juaj * 

; Jjjal oLpJ Aj^k. .-> 

AjJijaffi' JUh'X-'JlJI ^JlC. * A-i j . ini 11 A^wlL 5 ^ *A p^jjVl 




jiojJau Aji LaS jt y* /ja 


t-p J* 


JJ Ajl ^1 ^C,_ji Ail ^>yi j. V ; .m\ ^ 


^ ixj jll jLiLaj^ : jjLu jjVi jjj AiidA ^-l pi i*1Ua ^ 4d,lpJl Alpj J 

Jajjd J*«L) jjt j 4 JtL£lll cl&l dl^U^ V Ajl dl.Vs A-MgiV> ^ja j * Jj ^ Vill sIjLsjjjl 3 ddal]l 


A/■ ^_lc -^u*; ^ll Anb^o, A_^^p j|jp k!iiz± k \ ‘ <vInf-1 ^jpV'i iaL^'a LiJjC. sJi^j Idl PH _11 A>J- 

Uui ^ jjjll JLtiJl £-5 ^oJl S-J jl^-jcJI dL Aua'ik ^ Aj n^S 1 ^uoLa^'vl Sj^dl A-pLu.^]t CjU- ymAj' 

0jUJ Ajj Lw £Jl CjIc, ja^aII J Jlxill jaJI ^-i AdUojSil Cj\& ^ 1 ' J 4 J J-adjJl wll 

.J&UU! 

A-a.jO ^jc ^jj^j'j/l iiLij .pu^j'Js/l ^>Llj ^-ic- Sjl^dl A^j-1 Jj>j tojl jdl Avj*J * 

. lIj'lsjj^JI aSj^. aJ& 1 < 4 . >taA \A\ AjC 4 J ■ '^ r - * J j> 3 LilS Jslddl pu j Sjlj^Jl 

dfiL: t (AjcI _jill ApJI ^_b 4 l 4 al-v. j. 11 Jajl _qj!l ^j^u. J;*^' ~r^r) ^>'^1 IjJLJ AjcSjjaII 0 jl jdl XiC- 

di j ^jsiLJjp*ll oJjbaJl ^JD | ^„u jA. ;^ Aj^dc- ji-^C a j y*^.' Ajw.; v.^n.il lg\vij */AaJ Jp^/1 

. l ^ >il >* 1 
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